[

JP07136470A2.tif Page 1

: QOrderPatent

JAPANESE PATENT OFFICE

Page 1 of 1

PATENT ABSTRACTS OF JAPAN

Bo1D 6302
BO1D 63 U0, BO1D 6302

(51) Int. CI

05283334
12.11.1988

(21) Application number:
(22} Date of filing:

(54) HOLLOW YARN MEMBRANE MODULE AND
ASSEMBLY FITTED WITH AIR DIFFUSING
PIFE

{57) Abstract

PURPOSE: To provids a hollow yarn membrane mod-
ule pasily and efficiently parforming the rostoration
- treatment of lowered filtering function evan when the
modula is ugad In the filtaring of highly pofutad water.
CONSTITUTION: Inv a hollow yarn marmbrana modula
- wherein the single end parts or both end parts of hol-

OrderPatent

(11) Publicatlon numbar: 07186470 A
(43) Data af publication of application: $0.08.1988

(71) Applicant: MITSUBISHI BAYON CO LTD
{72) Inventor:  WATAR! KENJI
KOBAYASH! MASUMI

lows yarn membmnes are fixed in an openad state by
the fixing member in one housing 2 or the fixing mem-
bors In tivo cifferant housing 2, an oir diffustan pips 4
is integrally fixed to the module.

COPYRIGHT: {C)1995,JPO

2
|/
a

11/21/2007



Page 1 of 1

(19) BARBIHT (I P) DRABEBHFEAIH W ODRHISARRE
FREHE7 — 136470
UDRRE TRTFUNS) 5 A0
GUIntCL* SIES  TARERR PI SRR
BO1D 63/, 8958—4D
63,00 500 8014-4D
65/02 320 80J3—-4D

BEBR FER BHOKS OL (£ 6 F)

QLR AT — 283534 GDIBA 000006035
- S@LTaERes
) HBIA R 5 (N A 126 BORBHRIRNN 2 TH 38185
)RHE B A
FAREERTERDEENTB 1 B3
ZEib 1 I BRI
RAY Mt AR
FARESREREPDSITE 1 B0R
EBL1 8RS RAIANRETR

GO [BHOAE]  BRAFHSRERNTD -V RO

(57 (2] {FER)

(Bm) EBSIECkoBaERLTH, FRIEDNE
TFTLIERRECEENEAAR,. B>URAL R
TE3PIRMEY o~ BWERT I EEENET
60

[fR68) BIHE ) DREEFL { GHEEHS—>mE
B3 2017Y 0y YSADEESHTCAThED
RBLRED> BESNTRLPIRBEY 2 -V TH
~T. RAF4LNevx - VICEESh—HLL Tl
6. .

http://www4.ipdl.inpit.go jp/tjcontenttrns.ipdl7N0000=21&N0400=image/gif&N0401=/N... 11/21/2007




.
(HErsRoaiE)

[ERE) )  pIREQHEDFL  EHEMY—>
BB 52D 0L YROEREHR CEhenB
OfBE2REDSEEINTRSHLRREE Y - LT
Ho>C, RAEHEY 2 —MBTESh—EEL TS
CEERRE T AP B a0,

[BfE2) o= HRPERIBIEYTHRI N, ¢
FHRBOREREL  RBERM—oEaR 3220
QYUY YRORESHCHDIKEE R0 oRES
. EERH QDN 2 BE RGOS THh S
IMEERTHAPIRET L2~ 0. SIABORE
HRERFCHARETT AL L2 BRE T HEKHL
[BRE3) = b RDERVFSCREIH, @
SREAOREREL & EHEESS—oREB L3200
ML YROBEEHCELNES s ooEEY
fn. BEBHOM R BICBE R ORRMThe
ISR THIPIRET 2~ AT, T ThEKE
ﬁﬁ¢§%§ﬁﬁ$fﬁﬁ§nk2*@&%&%%0.
CHAThOBRGEDR INTYHVREDIE1 /2 C
HD. RASCHEEMAUTHY. B RABCHEE
A b SBAN AP » TR L a — LOARIBBI RS
MENEPHCRINTR AT L2BRET IR
BROPILE R 2 -,

{aiga) o HROZRIBRHTIERINLHE
BOOHREL Y o — D IERERRSNTRY. v~
FROJPXRENS ChSNTFEITRERT 3 L5
PARIRE S » — L DBRBHIBHE W KB HR
ANTHLPRREEY 2~ VRIEIERT, PRERE
DHREAMEPITCRABTITETINCL B & 25
EF APYREEL 2~ NI IE,

[ERE5] o~ MHRpERBTR TR LT
BODIRIBE L o — MERERZRINTHY ., o~
P ROBZEIARBEHSENCHRIETITRART A L5
@2 RAEE S > —ILOEFASERITE 94 SRR
INTHLPRRBEY > ~ILAGSERT, pERE
DHREFMCH UTESEABICKREARIREEHh TS
o E RGNt E T APB KBRS o — LT,

RO 5 )

[0001) .
[E£ LOMBAF] kRRE, PRAMEEY > -
BIL. SICBHIEOELBELERT 20LCHL dE
RV o~ MY S,

(0002}

[fERoIFHT) R, $ZMEEY > —iE, BHK,
bR, BHMAORED. IRORLEL - FER
BERADIFLLTSFBINTRIH, EF, T
JKBEECY D 0UME. SXED, S{LEIT Bl
LR FBFOEGRE R B SRR
ETiIThhTed,

10

20

3%

49

50

Page 1 of 1

SRFET-136470

2
[(0003]) LA APIRBE o~
i, ESRIATERNC WU PR IROBRE DMK &L,
i, —EERRNEER, FRER- TPEREL
b ¢ CEREAFESL ), @ARELIAmICS
BALRAT I EOBEHSEHE LT TS,
PRERS WL LPEHEBE, 22—~ LEHER/L
TeHIEPHPHL R BT MEARMARD Y, 22L&
KPRATYL ZEFTHLECED, =2voa—~ORH
RPREITHYFEISM R,
{0004)
[REMAERL &5 LT ABE] SO LI RBEROID
SZHEV A~V ERLTESRIEK (PIAW, ss25
Oppm, TOC21(Dppm) OIBRMEEITH R
BakiE, GRICHELPRRETOER (15 U SRR
DRENANLT, HNRBEINRE (B8 LT—
tibxhb o el Y, 20 a—~LROEIBEOEY
HESMEDLL . BRRECERRETHALBN, ¥
. LOLAELTHIABNTHBEL Ttk
SRR € S0 — I X EHHDBE R PRELITHIE
4, —BEB—k{biLikeet s —LOBRREERETS
TR, HRHROETHRL N,
[0005]) COMEOBRE L LT, BRVCHER
DHRIBEL 2~ VISR T, BERELL— MRE
BERL, $IARBOSEBREL L ZERs, —omik
BR 320NV Ly YROEESH CThThEDR
BLEEOTRAEINT L OPNLHEV o~ T~
€. BESHOGYRE BARBRCORRMO TR
HBEGITIFEE Ch HPEREES 2 ~IERINT
123 (BHES -22035652) .
[0006) CDXHiri— MHROPRIDHYHEEE
=g, PEREEEEREECRABCEHTICE
RIQHC ENRIRE Y. EEEROR, PEAES
FEHSRHEDTLC ENEDTERERLHDT. Ch
20Dk 5 RERGEDOETFTENA AL L /TN
& EERERCERICHUIceY 22— THB,
[0007) COkHSRET s~ LOBHRERBRIECE
P-REBRYSU Y YERMBLBNGS, COZE,
FBOL S RRIOBIARHEY 2 - AROTHETO
A€ 24 = — b iC BT b RERFESRBHCHK
SEEERARERRL, COLTF—RTY XY€Y
2= RARI L K e B & DI €D 2~ L ATEAR
iR EE, FiFTSARARBUL A,
[0008) KE, COHADBE, TVa—~NERE
% Eersid, 2V -L2HUBTRLLT7 -7
LA EHUERT AOIMEELFRTHE, §
W, WHOTRIGIRITE D a0~V ERFT BN Y
£ 2TOEY =L LTHNLP ~X5C 54
BYHO, ALEEULERERD, X, BPK, =
2 —LOERLRYICIT2Ic & LT D, BEdies”
A~ ARERSENSEMPKBBLIED . BRASODBEC

http://www4.ipdl.inpit.go.jp/tjcontentu'ns.ipdl?N0000=21&N0400=image/gif&NO401=/N .. 11721/2007



3
KoL P ~DHBMRL >TL SR EOBRELVE
€= L RUEY 2 ~AEWTAY I YRR
DAL 2 T 2FHEANH 3,
[0009] 25w, EUHBIDL ~ MOV LHEERD
ERVREHNOEREE > — M CRT, ETCL—~}
HEBEK, P2BIRORFHOERRILELCEY 2
~VEEELCERT 51881k, BREAREDHEN &L
O L P - L LBRIY, BibEORIRELD
BEEPHROEELICC EMETTHY, 2TCEY
2= AVDIRREGANL P — 1T BB IHE B & 5 C8A
DREZ L EL 2~ ERNCTHBEETHOIXTNHTH
FCHEHLLIFEOHS, REBE, EGREkDE
BERALTS, BRIk DET LicRiRBRcEiEn
MARER, EYURAK R CE 3hIRIFE 0~
LERETBL EEEHMNETD,
(0D10)
[SFELERT B HDOFR) TRVORBIXUTOR
DTHS,
{1) OB2BORBBEL L ITEREMS—RERR
5701000 FRORESH CE htndOfRRe
R IEEISHh TR DDRREED - TH-T,
BEREsev —LREEIN—KELTL 3L &4
WETHIIRHEY 0~
{0011]) (2) Y= hROJVAKBAGHTHES
. PYRIBOFEDFL < ETFREHNN— IR S
ZODN G UL ZROEESH CROREE RS 208
3N, EEBHOPIRBCSEAMEORRM T
NLBTEHTHLHPIARME 5 - N0, DERED
REHS ETITERASLLHT A LERBLETS
(1) EZRopEREes -,
[0012] (3) ¥~ PROEDLABRERDTHAS
. dYZBCHENFL S EHEBS—oRZRL D
ZoONnG VL YROBESH CRIORG L R5 208
Zah, EEBHOPIRRCSELMEORRIN T
NLABERCHLHZREE S o~ T, ThIhE
kEHSLIHPELRRSHBTEEI hie 2 RO
8L, thehDRRABCEIMYNDVIRECITT
1/72THY. RRFTOEEESRUCHH, AoEK
BOETARDS REM BN - Tels 5~ LOABEN
ABRSEMENEOUTREINTI AL L&HNETS
(2) SERDPpRaEes = ~,
[D013) (4) v— PROVZBEFEMTAMIN
LPRDHIRBL Y 2 — AMERERHINTLY,
= MROBDELENST M CHIMERITCER TS L
AR PYRIETL o — N CREHPBELEE PRI
BHEINTRIGIREEY 2~ LENGCHRT, $3
FBECHREHDETITCRRAINAERINTL AL LS
FRET HPERIGE > —ILETTE,
[(0014] (5) Y— PHROILBMBRBTREIL
SPRDEI T o ~ VIEREEI IR CY,

(€)]

19

20

S0

Page 1 of 1

"/EFET-136470C

4
= MROBDEL AN A LNIIFITREE TS &
S GIRFEL a - LOREHMBHE S BB
B TRADIREE Y a— WETGRR T, B8
AROKREFARH L TEEAACREEIERINT
LA L ERAL Y dBERE 2 — LAY,
(001 5] DFRERPLFCIE M
5, @, B2k, SREQOIRBELY 2—-VO—H
RUICSHRECH D, @11, BRREOEY -
T. PIREOREHFME FITEFRSASLERLL
U~ LOEERTHS, H2iE BEEOe a—
LO—2DRBERAZIHEUDN DD L YOIFIZY =
TROBPIZNEEL THAEY 2 — ADIMEETH
6!
[0018) E3ids — b IRPWHBAGAMEH R
POPI2RF2L a2 —~LTC, — FEESAEKL, B
BEROEEHME KT DR L I PR EERIIDR
TRERABER D10 PLEABORT b & PITESD
Uy 2~V CRHERTH 5,
[0017) B4lk, FRCHDIREEEY 5 —40, B
3 LENRDEEHBOEE 21T, DEREEZEHOR
TRBAKEZRITHEY, ZEPEALREREE
L, TAThORATEATCEERH. BoR
REORBPITACHMIRINTOIRARLET
BEDa—~NTHD,
[001) 8] BSite— bMROBRERY 5~ 8126k
OFBROLAROSZHENEH U CREICRIAD 2
URPBREE D o~ VHEGOMRRTH S, 1D
VA, 2L 7, 3IEMKE. 4l3mAE,
5. 5 RENHBCETEY IR 968, 6e—t
RepgeAld, TRAKYE. 8, 8' . 87 t&e=sh~i
F. ORBI[EEES, | DidEEEoMLO 1112
L7 —igAOERNCHRULTL S,
[D019) &AL, 612, AL O~R7R,
HOPLT 2R, RYEZPAI-ILR, HYZNL
73 REOLRAHEDL 2L LONRT T, FHl
RUZFLy, KYTAYL o EOHROEDEOHE
DOLCMFELG, R, WRBELTERBIERILO
chhid, 7B, IIAHE BF, JIBSCIECHRE
R, BREHSHPEED Y OBEROEERUE
SHBOBBEBLHLLE. FEXLVMELTE. B
0. Ol~dpum VARS0O~90%, HEF5~30
Oum, SHE20~200 ) umOEEEBYIL D
TR, Tl <Y FYT7CERELBIET HBADIL
T0. 2T THAT LHLBFLRY, GHRDD
DA AADRELENH LT EFCRHEFFEHITH
R TADIRARIBIEL B 5IB8b 55,
[0020] pBEREOHRESTH: & L CIERE Tk
BELFOVDOLEMUKMLBTH LT EMEEL
e, JHASUKILEOBEE LTI, Rz a~
LRODL D RSB ST TP RN EREET A HHE,

http://wwwd.ipdl.inpit.go.jp/tjcontenttrns.ipd1 7N0000=21&N0400=image/gif&N0401=/N... 11/21/2007




5

SRR ABEE S FROHRBLEKILT S HEI LD
DOFENPTC RS, FATEKERIFLEEKTE
LERE OB ALK T SRORARE I TOHE
LTI, LFL L -FEaY = L RAE GGV, RY
E2AERY FLEEBTA LMTES,

(D021 ] B s BEESNREOHLE LT,
Sikige /o CIEARSAAMNHD. COE/ 7D
HELUTHG 7RIS PIVLT I FSEBIYIL LM
C#3, 2o, WOFHEELTRWKEFIF (FRAR
RO 7 22) KSR FET LY FLCHRE
B 2HBARITEE L0, SATLHRKESGFE
OflE LTI I DB HNh B,
[oozz]ﬁﬁ%ﬁ*ﬁ®¢§&§taae.ﬁ%ﬁ
KOOFRME PR ERE L ORI BKERE R
NEEFAOGRSRFIIREL, SThIEEHRC?
A RBHMIEL 25, X, REAEOEHEXY
(A IR & 2RRIRPRAREE AN TEE Lo, fEA
SMNEEAAL A C & CERY & PRABRESE ORX
PREERE T I LD EMNTE, ERHOZEL
ABLENTES, ABK. MKEHCIIERGOR Y
L YHRLBLT, RONTYLFLF - T
Bz, WKIEHEL, 79 » Y ADEFEEL L EMH
3 BARREEBTRIERLTLT 59 Y RAOET%
L eI,

[0023) "vr 72, EEEELTHAhIR
BEEREALEET SBR L LTHEL, RATEE
% FETONHTOLAR, N, PERBTURELY
A5hoEHE 2D, MRBEI WAL TS, BRE3
2. BHhiEh 3244 7CH5, BREAL, PEROD
EESERATI DK, KPTLP—-STY 21T
1BDLDTHD, 114 FTREAEB I ODERAND,
DB, By FREFCHRIERN, €Y2—MDK
X KTV YOUBREERTLE. HATRIZE~
30 am, AGRBIE2~50m, B FE30~200
MmMOFEEHT B L,

[D024] s 72 #KkE3. RUWRESE4
OHEL LT BHORERDFTHARLZFTILOT
Hhwd <, FARRYD—KE2—F, HYURVT2
v HyTpELy, THOLERE. ABSHilE. Eit
PP OSIE, HMEke LR BB NS, X
fo. APV LRABORRLEBL2RERLHILLT
3, BavsaMEy oBbARES. 57 13 AR
MNERCILLOTDNRLEARPTLLL, RF 1
A5, SiERs SHE OBRIKK oiTHhidibh
7243,

[(0D25] o= FiRBZERESIE, PIREEI—~}
REBAKBCHY, - MAPIRBRORELE LTI
HEROEEIBLEN, Pk, FRF4-268886
SRAMAHENIE3 -8 167 ISDMKBMINTL
LBEBPHEERLHLBHETHS,

@

10

20

S0

Page 1 of 1

H/EET-136470

s .
[0028] SAETIEPROHB ALY o -2k
2ERTIEHELTARL, BRO. FFERCEO
BEET S, COBKET CERIOME. CohBERE
L1 > THREEEI W HEEBHODI R ECRE L
HAORARDBBRGINTEBE LD TH S, 2B, B
AECHHOROMESERORMHUOCEL. 50k
QEZEALTHD,. RATAEBILC L ORATEEEL
T3,

[DD27) 2=k—ILF8, 8 . 8" %, $RDD
IhBEeYa—-AOBRKEREEL. FROEY >~
FHT—k{LT 2ROERBHCH S, EVa-ADL
EO?=k—A FERREhEhoRkEhbRohkiE
BEFDLEENTEB LB T k=) FOhRER
MEIBERLZ 5TLD, FHO? 2R~V F8”,
87 L|BOEU A~V EETET HUAT, BAELE
BT 2 LA SEKEDORGEPBUTHS, K. 8°
URSBLEETLEALHY, 8”° UHARLZEET
LEHRLP-LALBEIR-TE, BkETY, <
=k=-LF8. 8, 8° O WROBRKBLYE
DHERHELG S,

[0028] E3, HAKNT, BXRBTOTRICEX
BUCHY, MS¥AL@BUTLIL, X, H40
HEEAR EETL B8 LHCENBEH
T2, EGICHNILTLC o hirt, @3 XY
CEADEY 2 =L IC BT, BROEY 2 - BE
ST 384, v~ FESELLLSRBPIHTIREBYT
HONFE LG,

[(00298) BSOLHADIREET 2 —~LRIFO
IBSICIE, EEPWBINEAL Y PRYT S, LV

TRLT=RIFEL TEARRLTFTILLEHRTHE

BTy~ b CRIBILhSLEDTFE LU, EEE
PHTELEY~ KL Z—~NTARAYRE LSBT
EHBEAENS, BT, v~ HUCEBILRNZEE
MERI N, SOREEES ~6 0 mmORBMHEBTH
5, BRI a-AOKRSEY, Y~ 27~
AV Sy YBORERMEESELC o~ FRICERY
RPFLCLNCED, i, BECEIARATS T
a—DRIHFBECHLCEHCERLTHEHN. O
REEZ, REAOCRIFEESLCHEUFALL,
[0030) X2WHOHBAE €S> ~VOFEBIHE
2Tk, £V~ LAEHRBLERLT, HRIEKE
HIE L ChRBE BRS¢ AFMRMERRFLE A
T2 A0, FEEREPIBESLPEREAEY 2~
SRR, PEARBELBRUCBIEKEERTLY
4 FLR31F ARSERECERT 3 T LMFE Ul
Biz. RUOCHTEHFERG 2 #ILT 3, FHERIIRRSI
FBEHRLIEHTLC LN, BESRUMNEMOR
AAADAGOEARONCHIET B EMTE, Pk
B2 Ua — LOBREENEEE L BETIR L ENT
a3, . .

http://www4.ipdlL.inpit. go.jp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&NO401=/N .. 1172172007



7
[0031]

(5] mAT DB A~ E—kELTHD
OCEY 2 =M SECIGBR L P~ R P IS 5D
NEAHEHSERT S, GiEDDLENBEORFED
R - EL APy R - T AP o RE TN ]
B, SBOERVEDTEBELCEY, BABLEYa—
LoD LRI S TR T HBEMNIL 2D, Bl
BEDKE Y~ VOARENBOEENMSTHhAL L
MH-TH, TF7—ARY T2 IHENMLITHh S,
[D032) BPREY s —NOBREPCTHIAMMH
INTHREROWECTE, €V — 124 TR
BEHOKBOHRS F 12 VEBREXLP~R5 7Y
vy andcLnh. BEXDEIONSOES
2D LN HL ETHVBEERLEMNNFRT I L
WD, IENOTRHEL 2 —~ LIRS EERLIL G
D, ERMRRCZRTHY, BEBOLP-RIT
B X EY s -2 BRELIThON L, K&
VEERS BT NN EFEIRTH S,
{p033]

[BiuA) w2052 2HflR & O RIEBCRET 3,
st B]
H3UFTEH 2O ILBEY o~V 2 EH U, P
#EGIE, 27 Lo Bt = LEE ShoRtlER
R LtV 2 7 Lo SDBABPIRIETHY,
chgi - HRIGBATEENDIE Ui, DEEERN
IETREFEORINT S O mm, DEREOENHOI0
2350 0 mmDOOL ST, LhERRLTE
NABEEMOAERER YO L5 L HITRE LR,
1. RO OBEMEBORE R - w65
ER Uk, S04 WS e SIRRETE L fc PERIEE
TR YEE w2 LH O A TREAAA TR A
WMELTe,

[0034) x4 7UMR3OmMm, A4B3 50, R
2800 mmOLDEEY, FHOERROSIGEES
DTECEHECRNASEANTHZLDOERAVE.
CDNL THRKNETEHNed, ThTh2ECEKS
©. £hChE UK AIoEREENE RARY HichHid
ABEBRL. LH—ACEBITHLZARLTHYD,
OB TREBLETZLCL 5, BMEFIE, K U]k
EzAMOHA TTHY . NELO0nm, FHE] 3mm
DL, 6D mmt » 7 CEE 3 mnDILEM
4 TERk,

[(0035] LDEYa—A%200 ppmOBER
AOBEL. BRBERLTOADOMEBRLT,
22 2= LD XML O R, 7 TRIIL THREIT»
fe, SRIBHAGBBAUCISN I/ 2 DXT %
BEABKCEY. TFP-AFS5E YEIT-Te, RO
B ARLAYIEL JEEMSIThhR, 0. 013w’
/n' - hoORBEESR LT, 6 » AREHRER
10~25caHg THY, RELRBBRMSITHNhIC,

&)

10

20

40

50

Page 1 of 1

HPRT-136470
8
(00386] Kizp2
5Ty & 5 ad Y 2e -~V EFaIL
%, ) CIEM L b ERIRICARER & HEEE=
Uich¥ R EEREMEAERL, chiRYBItr=1d
DI FRITHBBA TR 2 — kLY, 234 FIAE
30mm, HE35mm. HI 600 nmDGOER
L, FHOOIRBOLIESESOTELALETHNA
AZANTHALDEE I, CONATHERBTR
Bied, COLIROIAME 2~ 0% 4 AL,
- FENSRL AL S KER IR RBT, SXBOE
WEv=h—A FCTHAThEIEL. 4EDEY2—4
otk EM L,
(0037) BECC=H—LF k2N ThORKE
PEBLENBHLBDIL ENTRBIL VK 722K~

b FRB AL EMALREBE R 2 Tis), ThThO

£ZRBOBOMEOFICBLENERIRTE# 349K
Lie, —H, TADO=Rk-LF8 . 8" TbRNT
NOEV A~ VEETL. Lh CEBREKEOHDN
HEALK, M. e=Rk—F8° , 8" THRABLE
EL, 22 Rk-NF 8" RBPOBEBF>TAIFEL Y
17 - ERATICHB LR, BRABE, RyEe=L
BoR4TTHY, HELOmnm, A2l 3mnCéD
€. 30mmt » FCHE3I MmO LR (7%
Buste, A4 7GRS 80mmT. TBEMUL,
LR TRLE, AHROREARESHCSHEAT
b’l:o

[0038) LDEVa—sMRLEE200 ppndDEE
[EEKHCERL, €Y 2= IOITXAMLYRITT
WL CHERZIT e, BAREREERMCTON )
/0indL7—2RRIABRY, 27—A27EL7
Fliofce TOER, BIFRA Y SUL FEHENEY 2
~AeEREh, 0. 013w’ /' - hOFERE
HEILRLT. 6> AREH=EEX10~25cmHy
THYH, RELICEANERTS X,

[0039] .

[2HEOBER) SRAOPEZBE 2~ BRAR
et a—= L E—LLTHEOT. HIERILAISE~
OEENSRC. €V a-NERIARCERMNETCTT
bha, #£5C. EVa—AAELHBTRLIFP-RY T
ty s ah. ZRUEALRYARYD, BE~OE
1 DHOHIE L BB RBN SRR T 3,

{ EBEEoM R BiEY )

[E1) SREQDY 2T 2~V O—HLTTRIE
EHTHb, .

[E2 ] %RPOHI 72 o~ O—HERT A
HT#h5,

(E3] =RPODIRHAEY 2 ~ A O—PERTEHR
FTH»5,

(EH4 ) =RPACPD 4B 2~V EO—FlIER
TRERTH S,

http://'www4.ipdl.inpit. go.jp/tjcontenttrns.ipd17N0000=21 &N0400=image/gif&N0401=/N .. 112112007




9
(B85 ] SRPCOYHEE o ~ L BAREO—FfER
CTHERTHS,
[P SoiHE)
1 e
2 NOUL Y
3 ke
4  BIF
[E1) @2]

Page 1 of 1

HRET-136470
. 10

5° REKLEETSIEE

- HRPBR IR

BsRE
8, 8" vok-LF

BRALEES
O EFEOHLO

1 LP-HAD

5
6
7
8
g
1
1

(@3] (@s)

(F&HBIER)

[#3t8B)] TRE6FZ8A23H

[F&EEL)

(MELRSEE) oS

[WENRERS] 0023

[MERH] ZH

[HiEAT]

[0023] narvyee, SIFEEELCHAPHL
EREENLRET H0H L L TABL, ’RAREE

Z. RFTsBHATOH S, X, PEKMERRERS

DBENIEHEEYD, BRY IWBHL TS, WK
3. BENSHENRE 1A ChD, KTl dFR
BORWERSEIDI DI, KFTL7 -1V T
5 DDOLOTHY, 4 FTENEHI I OOERL
3, FLOBE, & »FRICHRSIELIOM, €2z -0
DORES, KTV YONREBRETIL, HLTHRIE
§~30mm. ADEED. 5~5mm, E2FE30
~2 ) 0 mmCERMNEE UL,

http://www4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N040l=/N .. 11/21/2007




CLAIMS
Claim 1
The hollow fiber module which is a hollow fiber module which it comes to fix, the
one end section or the both ends of a hollow fiber maintaining an opening condition
by the hold-down member in one or two different housing, respectively, and is
characterized by being fixed to a module and the powder trachea unifying.

Claim 2 :

The hollow fiber module according to claim 1 to which it consists of sheet-like hollow
fiber knit fabrics, and it is fixed, the one end section or the both ends of a hollow fiber
maintaining an opening condition by the hold-down member in one or two different
housing, and the configuration of a cross section perpendicular to the hollow fiber of a
hold-down member is characterized by having a powder trachea in the direction ****
of a hollow fiber, and parallel by the hollow fiber module whose all are rectangles
mostly.

Claim 3

It is fixed consisting of sheet-like hollow fiber knit fabrics, and the one end section or
the both ends of a hollow fiber maintaining an opening condition by the hold-down
member in one or two different housing. By the hollow fiber module whose all are
rectangles mostly, the configuration of a cross section perpendicular to the hollow
fiber of a hold-down member It has two powder tracheae fixed at catchment tubing or
the hollow filament focusing edge, respectively. The hollow fiber module according
to claim 2 characterized by the die length of each powder trachea being about 1 of
effective hollow filament length/2, and having closed the point of a powder trachea,
and for a powder trachea attaching an inclination in the modular direction of an
outside, and allotting it to it toward a point from the fixed part of a powder trachea.

Claim 4 -

The hollow fiber module assembly characterized by arranging the powder trachea in
the direction of **** of a hollow fiber, and parallel in the hollow fiber module
assembly which it comes to connect with the conduit tube to which the structure
material of a hollow fiber module leads filtrate so that it may come to arrange two or
more hollow fiber modules of the flat tip which consists of sheet-like hollow fiber knit
fabrics and each sheet-like hollow fiber may be located almost respectively in parallel.

Claim 5

The hollow fiber module assembly characterized by arranging the powder trachea
perpendicularly to the direction of **** of a hollow fiber in the hollow fiber module
assembly which it comes to connect with the conduit tube to which the structure
material of a hollow fiber module leads filtrate so that it may come to arrange two or
more hollow fiber modules of the flat tip which consists of sheet-like hollow fiber knit
fabrics and each sheet-like hollow fiber may be located almost respectively in parallel.

DETAILED DESCRIPTION
1 Industrial Application. This invention relates to the hollow fiber module suitable for
filtering the high liquid of especially corruption nature about a hollow fiber module.

2 Description of the Prior Art. Conventionally, although many hollow fiber modules
are used in the so-called field of precision filtration, such as manufacture of non-

1/10




bacterial water, potable water, and a high purity water, and purification of air, they are
performed in recent years in the form with various examination used for high-
polluted-water processing applications, such as secondary treatment in a sewage
disposal plant, tertiary treatment, and solid liquid separation in a septic tank.

3 Since the blinding of the hollow fiber at the time of filtration processing is large,
-after fixed time amount filtration processing, the hollow fiber module used for such an’
application sends air, vibrates a hollow fiber, a film front face is washed, or repeats
film surface washing of letting treated water flow to filtration processing and hard
flow, and is performing it. Film surface washing by sending air had many methods of
performing modular film surface washing by attaching a powder trachea or a diffusion
plate in the can equipped with a module, or a tub, and performing bubbling

underwater there.

4 Problem to be solved by the invention. When filtration processing of high polluted
water (for example, ss>=50ppm, TOC>=100ppm) was performed using such a
conventional hollow fiber module, by hollow fibers' fixing (adhesion) and unifying
them through deposits, such as the organic substance which adhered to the hollow
fiber front face with use, the effective film surface product of the hollow fiber in a
module decreased, and the rapid fall of a filtration flow rate was seen. Moreover, it
did in this way, and functional recovery of the module which once carried out the
fixing unification of the hollow fiber module which hollow fibers fixed and unified
also when periodical film surface washing and a periodical back wash were performed
was not easy, and decline in washing effectiveness was seen.

5 It is the hollow fiber module which it comes to fix , change to the hollow fiber
module of a cylindrical shape with a focusing mold , arrange a hollow fiber in the
shape of a sheet as a solution of this problem , and the one end section or the both
ends of a hollow fiber maintain an opening condition by the hold-down member in
one or two different housing , respectively , and the long and slender hollow fiber
module which is a rectangle mostly is propose for each configuration of a cross
section perpendicular to the hollow fiber of a hold-down member (JP 5-220356).

6 Since it becomes possible to prepare an interlayer spacing and to arrange a hollow
fiber of such a hollow fiber module of a sheet-like flat tip equally in an inside-and-
outside layer, and it becomes very easy to wash a hollow fiber front face equally in
case it is film surface washing, it is a module suitable for filtration of high polluted
water that decline in a filtration efficiency like the former can be suppressed etc.

7 Scrubbing washing mainly according [film surface washing of such a module] to
Alr is used. At this time, also in the hollow fiber module of the above flat tips, and the
module of an old cylindrical shape, the powder trachea or the diffusion plate was
installed in the can or the film immersion tub, and the method which equips with a -
module in a can or a tub, and is supported so that that Air bubbling may hit the whole
module equally has been adopted.

8 When in the case of **** and this method a module is supported and it fixes, it is
the complicated activity which is arranged so that the Air bubble may hit the whole
module equally. Especially when equipping with two or more flat tip hollow fiber
modules, it is necessary to apply Air equally to all modules, and becomes a still more
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difficult activity. Moreover, first, even if it arranges a module appropriately, a module
or a powder trachea moves slightly during operation, or there is a trouble that
scrubbing washing effectiveness differs in each module and each part of a module for
the reason of the flow rate of Air changing with locations of a powder trachea.

9 Furthermore, in the flat tip hollow fiber module using the sheet-like hollow fiber
knit fabric of two or more sheets Perpendicularly [sheet surface] within a tub, when
the longitudinal direction of a hollow filament is leveled, a module is fixed and it
operates It is important to pass the Air bubble between the knitting fabric of a hollow
fiber, and to prevent fixing of the hollow filaments between knitting fabric and
deposition of a suspended matter. There is also a problem that it is very difficult to
arrange the powder trachea and module in a tub, respectively so that the Air bubble
may be passed to between the knitting fabric of all modules. Even if it uses this
invention for filtration of high polluted water, it aims to let the recovery of the
filtration function which fell by use offer the hollow fiber module which can be
carried out easily and efficiently.

10 Means for Solving the Problem. The summary of this invention is as follows.

(1) The hollow fiber module which is a hollow fiber module which it comes to fix, the
one end section or the both ends of a hollow. fiber maintaining an opening condition-
by the hold-down member in one or two different housing, respectively, and is
characterized by being fixed to a module and the powder trachea unifying.

11 (2) a sheet -- ** -- a hollow fiber -~ a knit fabric -- constituting -- having - a
hollow fiber -- one end -- the section -- or - both ends -- one -- a ** -- or -- differing -
- two -- a ** —- housing -- inside -- a hold-down member -- opening -- a condition --
maintaining — while -- fixing -- having -- a hold-down member -- a hollow fiber --
being perpendicular -- a cross section -- a configuration --'any -- almost -- a rectangle
-- it is -- a hollow fiber -- a module -- a hollow fiber -- **** __ 3 direction -- parallel --
powder -- a trachea -- having -- things -- the description -- ** —- carrying out -- (-- one
--) -- a publication -- a hollow fiber -- a module.

12 (3) It is fixed, consisting of sheet-like hollow fiber knit fabrics, and the one end
section or the both ends of a hollow fiber maintaining an opening condition by the
hold-down member in one or two different housing. By the hollow fiber module
whose all are rectangles mostly, the configuration of a cross section perpendicular to
the hollow fiber of a hold-down member It has two powder tracheae fixed at
catchment tubing or the hollow filament focusing edge, respectively. each -- powder -
- a trachea -- die length -- effective -- a hollow filament -- merit -- about - one -- /-
two -- it is -- powder -- a trachea -- a point -- closing -- **** -- and -- powder -- a
trachea -- a fixed part -- from -- a point -- going -- a module -- an outside --'a direction
-- powder -- a trachea -- an inclination -- attaching -- allotting -- having - ***¥ .
things -- the description -- ** — carrying out -- (-- two --) -- a publication -- a hollow
fiber -- a module.

13 (4) The hollow fiber module assembly characterized by arranging the powder
trachea in the direction of **** of a hollow fiber, and parallel in the hollow fiber
module assembly which it comes to connect with the conduit tube to which the
structure matenal of a hollow fiber module leads filtrate so that it may come to -
arrange two or more hollow fiber modules of the flat tip which consists of sheet-like
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hollow fiber knit fabrics and each sheet-like hollow fiber may be located almost
respectively in parallel.

14 (5) The hollow fiber module assembly characterized by arranging the powder
trachea perpendicularly to the direction of **** of a hollow fiber in the hollow fiber
module assembly which it comes to connect with the conduit tube to which the
structure material of a hollow fiber module leads filtrate so that it may come to

- arrange two or more hollow fiber modules of the flat tip which consists of sheet-like
hollow fiber knit fabrics and each sheet-like hollow fiber may be located almost
respectwely in parallel.

15 This invention is explained at a detail according to a drawing below. Drawing 1
_and drawing 2 are the external views having shown an example of the hollow fiber
"“module of this invention, and drawing 1 is the module of a cylindrical shape and is the

side elevation of the module which has arranged the powder trachea almost in parallel

with the longitudinal direction of a hollow fiber. Drawing 2 is the perspective view of
the module with which the ring-like powder trachea is fixed to the periphery of
housing of one hollow fiber focusing edge of the module of a cylindrical shape.

16 Drawing 3 is the hollow fiber module of the flat tip which used the sheet-like
hollow fiber knit fabric, and is the perspective view of the module which attached the
powder trachea just under the hollow fiber knit fabric which made the sheet surface
perpendicular and fixed the longitudinal direction of a hollow filament horizontally,
and was arranged in the longitudinal direction of a hollow fiber, and parallel.

17 Drawing 4 is the hollow fiber module of a flat tip, and although the same hollow
fiber as drawing 3 is fixed and the powder trachea is prepared just under the holiow
fiber knit fabric, it is the module with which each powder trachea is fixed with
catchment tubing using the powder trachea which closed the point, and the point of a
powder trachea has two powder tracheae to which the inclination is given ****,

18 Drawing 5 is the perspective view of the hollow fiber module assembly which
arranged the powder trachea in the lower part of a sheet-like hollow fiber module
assembly-perpendicularly to the direction of **** of a hollow filament. the
installation fixture with which in 1 powder trachea, 5, and 5' fixes a conduit tube as
for housing and 3, and, as for 4, a hollow fiber and 2 fix a powder trachea, and 6 -- in
a manifold and 9, a powder trachea fixed part and 10 show filtrate output port, and 11
shows [a sheet-like hollow fiber and 7] catchment tubmg, 8, 8, and 8" of Air input,
respectively.

19 What consists of various ingredients, such as for example, a ceHulose system, a

polyolefin system, a polyvinyl alcohol system, and a polysulfone'system, can be used

for hollow fibers 1 and 6, and its thing of the high quality of the materials of strong

ductility, such as polyethylene and polypropylene, is especially desirable. In addition,

although there will be especially no limit in an aperture, a void content, thickness, and

an outer diameter if usable as a filtration membrane, considering a removal object,

reservation of the film surface product per volume, the reinforcement of a hollow A
fiber, etc., as a desirable example, 0.01-1 micrometer of apertures, 20 - 90% of void -
contents, 5-300 micrometers of thickness, and the range of 20-2000-micrometer outer

diameter can be mentioned. Moreover, the aperture in the case of aiming at removal
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of bacteria may use hundreds of thousands of ultrafiltration membrane from 10,000
cuts off molecular weight, when it becomes indispensable that it is 0.2 micrometers or
less and it aims at removal of the organic substance or a virus.

20 It is desirable that it is the so-called lasting hydrophilization film which has a

. hydrophilic radical etc. in a front face as a surface characteristic of a hollow fiber.

- Well-known approaches, such as a method of manufacturing a hollow fiber with a
hydrophilic macromolecule like a polyvinyl alcohol system as a process of the lasting
hydrophilization film or the approach of carrying out hydrophilization of the front
face of a hydrophobic poly membrane, can be used. For example, as an example of
the hydrophilic giant molecule at the time of giving a hydrophilic giant molecule to a
film surface and carrying out hydrophilization of the hydrophobic hollow fiber, an
ethylene-vinyl acetate system copolymer saponification object, a polyvinyl
pyrrolidone, etc. can be mentioned.

21 As an example of the film surface hydrophilicity by another technique, there is a
film surface polymerization method of a hydrophilic monomer, and diacetone
acrylamide etc. can be mentioned as an example of this monomer. Moreover, as other
technique, the approach of blending a hydrophilic giant molecule and carrying out
spinning film production can be mentioned to a hydrophobic giant molecule (for
example, polyolefin), and what was mentioned above as an example of the
hydrophilic giant molecule to be used is mentioned.

22 A hydrophobic interaction works that a front face is a hydrophobic hollow fiber
between the processed underwater organic substance and a hollow fiber front face, the
organic substance adsorption to a film surface occurs, it leads to film surface lock out,
and a filtration life becomes short. Moreover, generally the filtration-efficiency
recovery by film surface washing is also difficult for the blinding of the adsorption
origin. The hydrophobic interaction on the organic substance and the front face of a
hollow fiber can be decreased to use the lasting hydrophilization film, and adsorption
of the organic substance can be suppressed. Furthermore, by the lasting
hydrophilization film, although desiccation and hydrophobicity arise and the fall of
flux may be caused by the bubbling air in scrubbing washing in use by the
hydrophobic film, even if it dries, the fall of flux is not caused.

- 23 Housing 2 is also the member which functions as a member which fixes the hollow
fiber focusing.edge which has carried out resin immobilization, and fixes and supports
a powder trachea. Moreover, the filtrate obtained from a hollow filament focusing end -
face is collected, and it leads to the conduit tube 3. A conduit tube 3 is a pipe with
which filtrate flows. In order to perform film surface washing of a hollow filament,

the powder trachea 4 is for performing Air bubbling underwater, and what opened the
hole in the pipe is used for it. 2-5 mm and a pitch have [the diameter of a'pipe / the

- path of 8-30 mm and a hole] the range desirable [although there is especially no limit
in the path of a hole, and a pitch] when modular magnitude and the effectiveness of
bubbling are taken into consideration of 30-200 mm.

24 A polycarbonate, polysulfone, polypropylene, acrylic resin, ABS plastics,
denaturation PPO resin, polyvinyl chloride resin, etc. are mentioned to housing 2, a
conduit tube 3, and a list that what is necessary is just what has a mechanical strength
and endurance as the quality of the material of the powder trachea 4. Moreover,

5/10



metals which are hard to corrode, such as stainless steel, can also be used. As long as

. the installation fixture 5 and 5' which fix a powder trachea can fix a powder trachea,
what kind of object is sufficient as them, and if they are an object with which the
quality of the materials, such as a product made from stainless steel and a product
made of resin, are also hard to be corroded, they will not be cared about.

25 It is the object which knit the hollow fiber in the shape of a sheet, and if equipment
and the approach which the technique of arbitration is used as a process of a sheet-like
hollow fiber, for example, are indicated by JP 4-26886 and JP 63-91673 are used.for
the sheet-like hollow fiber 6, it is easy.

26 The catchment tubing 7 functions as a member which supports the whole hollow
fiber module of a flat tip, and long and slender -- it has rectangular opening mostly.
the configuration of the cross section where opening of this catchment tubing 7 is
perpendicular to the hollow fiber of the hold-down member by which restoration
immobilization is carried out with a hollow fiber there is long and slender -- a
rectangle is carried out mostly. In addition, through the output port of filtrate, another
one side is closed and opening of one side of catchments tubing is fixing the powder
trachea by the powder trachea fixed part 9.

27 It is a hold-down member at the time of fixing a manifold 8, 8', and 8" of
catchment tubing of the hollow fiber module of a flat tip, and carrying out the
juxtaposition unification of two or more modules. The modular upper manifold 8 has
the structure where tubing passes along the center.of a manifold so that the filtrate
obtained from each catchment tubing can be collected. By downward manifold-8' and
the member which fixes no less than 8" of two or more modules, while catchment -

* tubing is fixed, one end of catchment tubing is closed. Moreover, 8' also has the role
which fixes a powder trachea, and while fixing a powder trachea, tubing which leads
is running along 8" of Air. The catchment tubing 7, a manifold 8, 8', and the 8" quality
of the material apply to the quality of the materials, such as the aforementioned
powder trachea, correspondingly.

28 In drawing 3 and drawing 4 , the edge of the catchment tubing 7 bottom is closed
and does not lead in the powder trachea 4. Moreover, the powder trachea 4 of drawing
4 may incline in the shape of a straight line, although the inclination is given in the
drawing so that a curve may be drawn. When using two or more modules for the
drawing 3 list in the module of drawing 4 , it is desirable to use it, making it stand in a
row so that a sheet surface may lap.

29 Although the smaller one of spacing of the sheet which in the case of a hollow
fiber module assembly like drawing 5 adjoins if it takes into consideration performing
Air scrubbing in a list efficiently in order to use a can and a processing tub as a
compact 1s desirable, if spacing is narrowed too much, it is possible to be hard coming
to pass the Air bubble between sheets. Therefore, spacing with suitable spacing
between sheets is required, and the range of 5-60 mm is suitable for the spacing. In
consideration of back wash conditions, such as modular magnitude, sheet number of
sheets, and Air scrubbing, spacing between sheets can be chosen in fact. Moreover,
although the powder trachea 4 is perpendicularly arranged to the modular direction of
*#¥* in the drawing, even if it arranges this powder trachea in parallel with the
direction of **** it does not interfere.
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30 Although the so-called pressure filtration approach of arranging a module in a
well-closed container, pressurizing processed water in use of the hollow fiber module
of this invention, and making a hollow fiber penetrating is also employable, it is
desirable to use it by the suction filtration method which attracts the side which
collects the treated water which arranged the hollow fiber module in the activated
sludge tank, the settling tank, etc., and penetrated the hollow filament filtration
membrane. By adopting the so-called intermittent suction operating method which
stops predetermined time suction periodically especially, a film surface deposit can
prevent entering to internal pore efficiently, and the functional recovery frequency of
a hollow fiber module can be reduced.

31 Function. Since the powder trachea is united with the hollow fiber module, Air
scrubbing is equally performed to the whole module, and washing effectiveness rises.
The activity of arrangement and wearing becomes very easy and it becomes
unnecessary to set up the fine physical relationship of a powder trachea and a module
in the case of wearing to a can or a processing tub, because the powder trachea and
the module are unifying. Moreover, even.if a modular location may shift from an
early location during operation, Air scrubbing is performed appropriately.

32 By the case where it is the powder trachea to which the inclination is *** given in
the center section of the flat tip module, Air scrubbing will mainly be made by the
whole module near [where transparency flux is the largest] the potting, and a high
filtration flow rate can be maintained by stopping the blinding of this part for blinding
for a long time. Since wearing is very easy and Air scrubbing at the time of operation
is also efficiently performed to the whole module, what arranged the powder trachea
in two or more flat tip modules is applicable to the processmg tub which requires a
large film surface product

33 Example. An example explains this invention concretely. The hollow fiber module
as shown in example 1 drawing 3 was produced. The hollow fiber 6 was a porosity
hollow fiber made from polyethylene which held the saponification object of an
ethylene-vinyl acetate copolymer on the front face, knit this in the shape of a sheet,
and made it the knit fabric. The **** lay length carried out the laminating of two of
them using that 790 mm and whose array lay length of a hollow fiber are 500 mm,
and the hollow fiber knit fabric fixed the both ends of a hollow fiber knit fabric with
polyurethane resin. In addition, resin immobilization of each edge of a hollow fiber 6
was carried out, with the opening condition maintained. Thus, the modularization of
the hollow fiber knit fabric which carried out resin immobilization of the both ends
was inserted in and carried out to the pipe made from a polyvinyl chloride.

34 The pipe used what has put in the cut according to the dimension of the resin fixed
part of a hollow fiber beforehand using the thing with the bore of 30 mm, an outer
diameter [ of 35 mm], and a die length of 600 mm. This pipe hits the catchment tubing
7. The edge of the respectively same one side connects the conduit tube for collecting
filtrate with two catchment tubing, and another edge is closed, respectively and is
fixing the powder trachea in this part, respectively. A powder trachea is a pipe made
from a polyvinyl chloride, and the pipe which opened the hole with a diameter of 3
mm in the thing with a bore [of 10 mm] and an outer diameter of 13 . mm in 60 mm
pitch was used for it.
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35 This module was immersed in 200 ppm yeast suspension underwater, and the entry
side of a pump was connected with the conduit tube, and from secondary [modular], it
drew in with the pump and filtered. Delivery and Air scrubbing were continuously
performed for Air of 35 NI/min to the powder trachea during filtration operation.
Consequently, good scrubbing washing was performed, in the amount filtration of
steady flow 0£0.013m3 / m2, and h, the differential pressure between six-month
mesenteriolum is 10'- 25 cm Hg, and stable filtration was performed.

36 The hollow fiber module assembly as shown in example 2 drawing 5 was
-produced. The hollow fiber knit fabric which carried out resin immobilization of the
both ends like what was produced in the example 1 was produced, and the
modularization of this was inserted in and carried out to the pipe made from a
polyvinyl chloride. The pipe used what has put in the cut according to the dimension
of the resin fixed part of a hollow fiber beforehand using the thing with the bore of 30
mm, an outer diameter [of 35 mm], and a die length of 600 mm. This pipe hits the
catchment tubing 7. Such four hollow fiber modules were produced, in the condition
of having made it standing in a row so that a sheet surface may lap, the edge of
catchment tubing was fixed with the manifold, respectively, and the assembly of four
modules was produced.

37 1t has the structure where tubing passes along the center section in a manifold in a
drawing so that a manifold 8 can collect the filtrate obtained from each catchment
tubing, and opening of each catchment tubing enabled it to collect filtrate through the
tubing. On the other hand, each module was fixed and downward manifold 8' and at
least 8" of openings of catchment tubing were closed to it and coincidence. Moreover,
the powder trachea was fixed by manifold 8' and 8", and scrubbing air was supplied to
the powder trachea through tubing inside manifold 8". A powder trachea is a pipe
made from a polyvinyl chloride, and the pipe which opened the hole with a diameter
of 3 mm in the thing with a bore [of 10 mm] and an outer diameter of 13 mm in 30
mm pitch was used for it. The die length of a pipe is 180 mm and closed the tip. This
pipe was arranged at equal intervals at right angles to 4 and the direction of **** of a
hollow filament.

38 It was immersed in 200 ppm yeast suspension underwater, and filtered by
attracting this module assembly with a pump from secondary [modular]. Delivery and
Air scrubbing were continuously performed for Air of 70 NI/min to the powder
trachea during filtration operation. Consequently, good scrubbing washing was made
by the whole module, and in the amount filtration of steady flow of 0.013m3 / m2,

. and h, the differential pressure between six-month mesentenolum 1s 10 - 25 cm Hg,
and has continued the stable filtration.

39 Effect of the Invention. Since the hollow fiber module of this invention has unified
the powder trachea and the module, wearing to a can or a processing tub is easy, and
arrangement of a module and a powder trachea is performed appropriately. Therefore,
since equal Air scrubbing is made by the whole module and washing effectiveness
rises, the blinding to a film surface is controlled and a high filtration flow rate carries
out long duratlon continuation.
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